In this work, we study the function B s,t (n), which counts the number of (s, t)-regular bipartitions of n. Recently, many authors proved infinite families of congruences modulo 11 for B 3,11 (n), modulo 3 for B 3,s (n) and modulo 5 for B 5,s (n). Very recently, Kathiravan proved several infinite families of congruences modulo 11, 13 and 11 for B 5,11 (n), B 5,13 (n) and B 2,8 (n). In this paper, we will prove infinite families of congruences modulo 5 for B 2,15 (n), modulo 11 for B 7,11 (n) and modulo 13 for B 7,13 (n).
Introduction
For n a positive integer, a partition of n is a non-increasing sequence of positive integers whose sum is n. The number of partitions of n is denoted by p(n). The generating function for p(n), is given by ∞ n=0 p(n)q n = 1 (q; q) ∞ .
(1.1)
For a nonzero integer k, we define the general partition function p k (n) as the coefficient of q n in the expansion of (q; q) k ∞ . If k = −1 we have usual partition function p(n). The generating function for p k (n), is given by
where as customary, we define
(1 − q mk ).
In [18, 19] Ramanujan obtained the beautiful identities Ramanujan [18] give a brief of the identities (1.3), he did not prove the identities (1.4) in [18] , but [20] he did give a sketch of his proof of identities (1.4) in his unpublished manuscript of the partition and τ -function. Note that (1.3) and (1.4) immediately yield the congruences p(5n + 4) ≡ 0 (mod 5) and p(7n + 5) ≡ 0 (mod 7). Ramanujan partition congruences motivated an investigation of many classes of partitions, such as ℓ-regular partitions. For a positive integer ℓ, a partition is said to be ℓ-regular if none of its parts is divisible by ℓ. If b ℓ (n) denote the number of ℓ-regular partitions of n, then the generating function for b ℓ (n), is given by
In recent years, many authors studied arithmetic properties of ℓ-regular partitions [5, 6, 7, 9, 10, 12, 22, 23, 25] .
Recall that, for a positive integers s > 1 and t > 1, a bipartition (λ, µ) of n is a pair of partitions (λ, µ) such that the sum of all the parts equals n. A (s, t)-regular bipartition of n is a bipartition (λ, µ) of n such that λ is a s-regular partition and µ is a t-regular partition. If B s,t (n) denote the number of (s, t)-regular bipartitions of n, then the generating function B s,t (n), is given by
Recently, Lin [16] proved infinite families of congruence modulo 3 for B 7 (n), by using Ramanujan's two modular equation of degree 7, and in [17] , he proved infinite families of congruence modulo 3 for B 13 (n). For more related works, see [14, 21] . Very recently , [8] Dou proved that, for n ≥ 0 and α ≥ 2,
Adiga and Ranganatha [1] proved infinite families of congruences modulo 3 for B 3,7 (n) and Xia and Yao [24] proved several infinite families of congruences modulo 3 for B 3,s (n), modulo 5 for B 5,s (n) and modulo 7 for B 3,7 (n). For example, let s be a positive integer and let p ≥ 5 be a prime, for n ≥ 0,
Very Recently, Kathiravan [15] proved several infinite families of congruences modulo 11, 13 and 11 for B 5,11 (n), B 5,13 (n) and B 2,8 (n). For example, for all n ≥ 0 and m ≥ 0,
In this paper, we will prove several infinite families of congruences modulo 5, 11 and 13 for B 2,15 (n), B 7,11 (n) and B 7,13 (n). The main results of this paper are as follows, Theorem 1.1. For all n ≥ 0 and m ≥ 0,
For all n ≥ 0 and m ≥ 0,
(1.13)
The identities
In this section, we prove some lemmas to prove our main results. By the binomial theorem for any prime p,
In[2, p. 303, Entry 17(v)], we have
where A, B and C are defined by
If we extract those terms in which the power of q is congruent to 3 modulo 7, divide by q 3 and replace q 7 by q, we have 
Substituting (2.11) and (2.12) into (2.9) and simplifying, we completed the Lemma 2.3.
Lemma 2.5. For n ≥ 0, we have B(q 7 )
A(q 7 ) q 5 9 (2.17)
If we extract those terms in which the power of q is congruent to 4 modulo 7, divide by q 4 and replace q 7 by q, we have
Rearrange the above equation, we have
From above follow that 
A(q 7 ) q If we extract those terms in which the power of q is congruent to 1 modulo 7, divide by q and replace q 7 by q, we have
